Alterations in the expression of myocardial calcium cycling genes in rats fed a low protein diet in utero.
An adverse environmental experience of the growing fetus leads to permanent changes in the structure and contractile function of the heart; however, the mechanisms are incompletely understood. To examine if a maternal low protein (LP) diet can modulate the gene and protein expression of the Ca(2+)-cycling proteins in the neonatal heart, we employed a rat model in which pregnant dams were fed diets containing either 180 (normal) or 90 g (low) casein/kg diet for 2 weeks before mating and throughout pregnancy. A significant reduction in the L-type Ca(2+)-channel mRNA level in the LP group was detected at 1, 7, and 14 days of age. Although ryanodine receptor (RyR) mRNA levels progressively declined in the aging heart in both groups, the RyR mRNA levels were consistently higher in the LP group. A reduction in RyR protein content was seen only in the hearts of the LP group at 7 days of age. The Na(+)-Ca(2+)-exchanger (NCX) mRNA level was also markedly increased at all ages. Although an increase in sarco(endo)plasmic reticulum ATPase 2a (SERCA) 2a mRNA was only detected in the LP group at 7 days of age, corresponding protein level was depressed. On the other hand, an initial decrease (at 1 day of age) followed by an increase (at 14 and 28 days of age) in phospholamban (PLB) mRNA levels was detected. Although PLB protein level was also depressed at 1 day of age in the LP group, a marked increase was seen at 7 days of age. Moreover, the ratio of serine 16 and threonine 17 phosphorylated PLB to non-phosphorylated PLB was reduced at 7 days of age in the hearts of offspring of the LP group. These data suggest that maternal LP diet can induce alterations in the gene expression and protein levels of the Ca(2+)-cycling proteins in the neonatal heart.